SUMMARY A model for spontaneous tumour formation in the rat pancreas is described that requires neither cocarcinogens nor dietary manipulation. Short Sixteen to 21 months after surgery, the rats were killed by cardiac aspiration under pentobarbitone anaesthesia. The pancreas was dissected out, dabbed dry and weighed. The presence of macroscopic nodules was noted and portions of the head, body and tail of the pancreas were fixed in formalin. After routine processing, 5 ,um sections were cut at three levels and stained with haematoxylin and eosin, by van Gieson's method for collagen and by Adams' DMAB-nitrate method for tryptophan (to show zymogen granules). The presence or absence of nodules was recorded and the distinction between hyperplastic and adenomatous nodules made according to Levison et al.6 The distribution of zymogen granules, the number of mitoses and the degree of cellular pleomorphism were assessed, and other abnormalities recorded.
Short term (1-8 weeks) pancreaticobiliary diversion (PBD) in the rat stimulates pancreatic hyperplasial and exocrine secretory hyperfunction,2 probably as a result of secondary hypercholecystokininaemia.3 Short term raw soya flour (RSF) feeding also stimulates pancreatic hyperplasia and leads to an increase in plasma immunoreactive cholecystokinin (CCK) concentrations. 4 In long term studies, RSF feeding induces benign and malignant tumours in the rat pancreas. 5 We wished to see, therefore, if longterm PBD would induce similar pancreatic tumours in the rat.
Methods

ANIMALS
Male and female SPF Wistar rats, weighing approximately 250 g were used. Pancreaticobiliary diversion was achieved by interposing 50 cm of jejunum, isoperistaltically, between the pylorus and the ampulla of Vater.' Controls (TrC) were established by transecting and reanastomosing the intestine as for PBD, but with preservation of the normal intestinal anatomy. The animals were housed under conventional laboratory conditions and fed a standard rat chow (No. 1, Beta Diets, Essex).
Sixteen to 21 months after surgery, the rats were killed by cardiac aspiration under pentobarbitone anaesthesia. The pancreas was dissected out, dabbed dry and weighed. The presence of macroscopic nodules was noted and portions of the head, body and tail of the pancreas were fixed in formalin. After routine processing, 5 ,um sections were cut at three levels and stained with haematoxylin and eosin, by van Gieson's method for collagen and by Adams' DMAB-nitrate method for tryptophan (to show zymogen granules). The presence or absence of nodules was recorded and the distinction between hyperplastic and adenomatous nodules made according to Levison et al.6 The distribution of zymogen granules, the number of mitoses and the degree of cellular pleomorphism were assessed, and other abnormalities recorded.
Results
MACROSCOPIC FINDINGS
Body and pancreatic weights are shown in the Table. The mean pancreatic wet weight in the pancreaticobiliary diversion (PBD) rats was 108 % greater than that in the TrC rats (p < 001). This difference was more striking when pancreatic wet weight was expressed as mg per 100 g body weight (134%; p < 0-001). Macroscopic nodules were seen in six of the PBD rats but in none of the TrC animals. The 265 invasive carcinoma was seen, although the nodule with the fibrous stroma was considered to show carcinoma in situ (Fig. 2) .
The distribution of nodules appeared random in the gland and a maximum of 11 nodules was seen in a single pancreas. The presence of adenomata was not necessarily associated with large numbers of hyperplastic nodules. Signs of ageing were seen in two PBD rats.
Discussion
These data extend our previous short term PBD studies and show that after this procedure, the rat pancreas not only becomes hyperplastic but also shows nodule formation. In addition to the hyperplasia, the majority of the PBD rats developed hyperplastic nodules and in some there were also adenomatous nodules. It is of note that spontaneous tumour formation is exceedingly rare in the rat pancreas.7 Indeed, although nodular hyperplasia has occasionally been observed in older rats, this was not found in the transected controls of the present study nor in the control rats in the soya flour study. 4 Although the number of animals in the present study was small and groups were not studied systematically at different times after PBD, the present observations are similar to those made when raw soya flour was fed over the long term.' Both PBD and RSF feeding are associated with raised plasma concentrations of immunoreactive CCK.3'4 Nodules, progressing to invasive carcinoma, have also been described after a prolonged course of CCK injections.6 Further studies are needed to document the chronology of nodule formation, for comparison with observations already made in RSF-fed rats,5 and to relate the changes observed to parameters of normal pancreatic function.
No invasive tumours were found in this study but the duration of PBD (16-21 months) was less than the 90+ weeks required for the production of invasive carcinomas in response to a RSF diet. 
